
320 Civil and Mechanical Engineering. 

other, the large tanks holding 1739 gallons, one smaller one 1618 
gallons, and the remaining three 1130 gallons each. On the first 
floor are four large tanks, cylindrical in-form, of 642 gallons each, and 
three smaller tanks of 361 gallons each. The total capacity of tanks 
is 13876 gallons, or 385+ barrels. The tanks are constructed of 
boiler iron. Should it be needed, a mixer can easily be put up on 
the first floor, and be heated by a steam coil from the boiler. The 
mixing, however, is now done at Altoona oil house, a larger building 
than this, but constructed upon the same general plan. 

(To be continued.) 

BELTING FACTS AND FIGURES, 
BY J. H. COOPER. 

(Continued from page 91.) 

u Good new belt leather has been found to break with an average 
tension of 5000 lbs. applied quietly per square inch of sectional area. 

u The working tension for continuous service ought not to be more 
than about one-fourteenth of this, or about 350 lbs. per square inch. 

“ A thickness of three-sixteenths of an inch, which is the ordinary 
thickness, equals -186 inch ; therefore, for an inch of breadth we 
have a186 x 5000 = 930 lbs. breaking strain, and ,186 x 350 = 
65.1 lbs. continuous service strain. 

u With the same working tension, when we double the breadth, we 
reduce the strain per square inch of section to one-half the strain for 
the single breadth, and thereby save the belt. The axle pressure is 
the same, however, because the belt of double breadth is simply doing 
the same amount of work upon the rim of the pulley as the single 
breadth had to perform. 

u When we double the diameter, the revolutions of pulley per minute 
being as before, we may reduce the tension to one-half; because we 
have the speed at the circumference equal to 2, and this multiplied 
by ~5 tension = 1 power; the same as 1 speed x 1 tension = 1 
power. 

u When two pulleys at rest are connected by a belt the tension on 
each connecting part is nearly equal ; when motion begins, the driving 
pulley has to stretch the pulling parts to the tension required to over- 
come the resistance before the driven or loaded pulley can move; 
and, in doing so, the driver is passing a corresponding amount of 
slack into the returning part. 



Belting Facts and Figures. 321 

“ Should the resistance of the load grow less from any cause, less 
tension will be required to balance it, and the driven pulley will be 
moved by the excess of the pulling tension a fractional quantity faster 
than the driver, thereby throwing part of the slack of the returning 
part into the pulling part, until the reduced load resistance and the 
pulling tension come to a balance ; this diminishes the amount of 
slack on the returning part. 

“ On the other hand, should the load increase from any cause, 
greater tension is required ; the driver must move a fractional quau- 
tity more than the loaded pulley to put the greater strain upon the 
belt, and the amount of slack is increased correspondingly. 

“ Hence, in a narrow belt, the returning part will be slacker than 
when a broader belt is employed, because it will stretch more with a 
given tension. 

“ Short belts require to be tighter than long ones. A long belt, 
working horizontally, increases the tension by its own weight, acting 
in the curve formed between the pulleys. 

“ One of the properties of this curve is to make the tension greater 
than is due to the simple weight of the belt ; that is greater than when 
the belt is hanging vertically ; besides it never loses contact. 

“In vertical belts so little stretch is needed’ to make them lose 
contact with the lower pulley, that the tension for the state of rest 
requires to be greater than is found necessary for a horizontal belt, 
if the breadth be not increased to reduce the stretching stress per 
sectional square inch. 

“ In ordinary leather belts, on large pulleys, the bending resistance 
is so small that it may be disregarded. 

“ Ro es of hemp or wire P are often employed for driving bands. 
Their resistance to bending is greater than that of flat leather belts, 
and as the surface in contact with the pulling is less, the pressure per 
square inch of actual contact must be greater, and therefore more 
severe upon the material. 

“ This, however, does not affect the amount of tension required for 
work, because, as friction is independent of the extent of surface, we 
get the same driving power from 10 lbs. pressure or tension on the 
narrow line of contact with the pulley in the case of a circular rope, 
that we would get from the same pressure supposing the rope flat- 
tened out so as to have a surface of coutact many times greater. 

“When we know the weight per foot of a long belt or rope work- 
ing horizontally, we find the tension in the curve of the belt between 
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the pulleys by multiplying the whole weight of the part between the 
pulleys.by the distance betaeen the same and dividing by eight times. 
the deflexion. This rule, however, applies only to curves in which 
the deflexion is small compared with the span ; so that the flatter the 
angle of suspension the closer the approximation.“-Power in .Motion. 
By J. Armour, C. E. Lockwood & Co., London, 1871. 

Mr. C. R. Rossman, in the TechnoZogist for Oct., 1871, gives 45~ 
lbs. per inch of width as the safe working tension of single leather 
belts, and presents the following data: A 125 horse engine drives 
two 18-inch belts over 8foot pulleys, making 75 revolutions per minute. 
This gives a velocity of 1875 feet per minute, and a tension of 61 lbs. 
to the inch of belt. 

“This is in excess of the safe limit of tension generally recom- 
mended; but we may here remark that belts of the width here men- 
tioned are generally thicker and stronger than the average belts used, 
and from which the ordinary data were taken. But, from a careful 
examination of a great number of cases of belts of ordinary width 
and strength, we find that a safe and judicious limit lies between 401 
and 50 lbs. In order to increase this, however, it is not unusual for 
engineers to double. the thickness of the belt by cementing or rivet- 
ting two thicknesses of leather together. But this plan, though ad- 
visable in some cases, is not so economical of power and material as 
the equally efficient plan of increasing the width of the belt.” 

“ The tensile strength of good ox-hide, well tanned, has been care- 
fully examined, with the following results : 

The solid leather will sustain, per inch of width, 675 lbs. 
At the rivet holes of the splices “ “ “ 382 “ 
At the lacing “ “ “ 210 “ 
Safe working tension “ “ “ 45 “ 

The belts are assumed to be one-fifth of an inch thick.” 

ON THE FLOW OF WATER IN RIVERS AND CANALS, 
BY J. FARRAND HENRY, Pa. B. 

(Continued from page 262.) 

At the surface and five feet below, the floats give a less velocity 
than the meter; a light wind was blowing up stream at the time, 
which would probably retard the floats a little. Below this point, the 
floats show a greater velocity than the meter, constantly increasing 
towards the bottom. Making the difference at the surface zero, a. 


